Nonhuman primates Planum temporale Brain asymmetry Laterality Language evolution a b s t r a c t Brain asymmetries, particularly asymmetries within regions associated with language, have been suggested as a key difference between humans and our nearest ancestors. These regions include the planum temporale (PT) -the bank of tissue that lies posterior to Heschl's gyrus and encompasses Wernicke's area, an important brain region involved in language and speech in the human brain. In the human brain, both the surface area and the grey matter volume of the PT are larger in the left compared to right hemisphere, particularly among right-handed individuals. Here we compared the grey matter volume and asymmetry of the PT in chimpanzees and three other species of nonhuman primate in two Genera including vervet monkeys (Chlorocebus aethiops sabaeus), rhesus macaques (Macaca mulatta) and bonnet macaques (Macaca radiata). We show that the three monkey species do not show population-level asymmetries in this region whereas the chimpanzees do, suggesting that the evolutionary brain development that gave rise to PT asymmetry occurred after our split with the monkey species, but before our split with the chimpanzees.
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The two halves of the human brain are not symmetrical (e.g. Holloway & De La Coste-Lareymondie, 1982; Rasdolsky, 1925; Wada, Clarke, & Hamm, 1975) . In many brain areas, humans show a population-level tendency for one side of the brain to be larger than the other. A number of these neuroanatomical asymmetries have been well documented in the brain (Galaburda, 1995; Toga & Thompson, 2003) , including regions associated with the comprehension and production of language, notably Broca's and Wernicke's areas (Annett, 2002; Bradshaw & Rogers, 1993; Corballis, 1992 Corballis, , 2002 Davidson, 1995) .
Probably no other brain asymmetry has received more attention than the planum temporale (PT). The PT is the flat bank of tissue that lies posterior to Heschl's gyrus in the superior temporal lobe. In one of the first systematic studies of asymmetries in this region, Geschwind and Levitsky (1968) quantified the PT on the left and right hemispheres in a sample of 100 post-mortem brains and found that the left side was larger than the right in 65% of the cases. Since that time, a number of subsequent studies using postmortem specimens and more recently using structural magnetic resonance imaging (MRI) (Larsen, Odegaard, Grude, & Hoien, 1989; Steinmetz et al., 1989) and voxel-based morphometry (VBM) (Good et al., 2001; Watkins et al., 2001 ) have confirmed the leftward asymmetry in the PT surface and grey matter volume (Good et al., 2001; Watkins et al., 2001) .
The significance of the leftward asymmetry in the PT is that it overlaps with Wernicke's area, a key brain region involved language comprehension and other complex functions (Eckert, Leonard, Possing, & Binder, 2006; Pekkola et al., 2006; Shapleske, Rossell, Woodruff, & David, 1999) . Thus, the leftward PT asymmetry is thought to be an anatomical marker of cerebral lateralization for language, although studies correlating measures of functional lateralization in language with the anatomical asymmetries of the PT have failed to reveal consistent findings (Dorsaint-Pierre et al., 2006; Eckert et al., 2006) . From a clinical standpoint, the asymmetry in PT is important because studies suggest that reversed or bilateral symmetry in this region are associated with neurodevelopmental disorders and learning disabilities (Heiervang et al., 2000; Hugdahl et al., 2003; Rojas, Bawn, Benkers, Reite, & Rogers, 2002; Rumsey 
